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DETAILED ACTION 

1. This communication is in response to Applicants' Response to Office Action dated May 
19, 2005, faxed July 8, 2005. 

1-1. Claims 1, 13-14, and 17 have been amended. Claims 19-20 have been cancelled. Claims 
1-18 are pending. 

1- 2. Claims 1-18 have been examined and allowed. 

Reasons for Allowance 

2. The following is an Examiner's statement of reasons for allowance: 

2- 1. The closest prior art of record discloses: 

(1) An approximate dual zone mixing model (Fayers et al., "Effects of Heterogeneities on 
Phase Behavior in Enhanced Oil Recovery"). 

(2) A modified invasion percolation algorithm to model quasistatic displacement 
processes (Meakin et al., "Simulations of One- and Two-Phase Flow in Fractures"); 

(3) Using percolation theory to predict oil recovery (King et al., "Predicting Oil Recovery 
Using Percolation"). 

2-2. Independent claim 1 is directed at a computer-implemented method for simulating 
characteristics of a multi-component, hydrocarbon-bearing formation. Although applying dual 
zone mixing model as well as percolation theory to predict oil recovery are obvious as disclosed 
in the prior art of record, this independent claim identifies the distinct feature of "(c) constructing 
a model representative of fluid properties within each region, fluid flow between gridcells using 
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principles of percolation theory to provide fine-grid adverse mobility displacement behavior 
through functional dependencies, and principles of component mass transfer rate between 
regions" as described at page 15, which has not been uncovered in a single teaching, nor would a 
modification of prior art references be obvious to one of ordinary skill in the art to yield these 
limitations in the context of the claim. Claim 1 is deemed allowable. 

Dependent claims 2-13 are allowable as they depend on the allowed independent claim 1. 
2-3. Independent claim 14 is directed at a computer-implemented method for simulating 
characteristics of a multi-component, hydrocarbon-bearing formation. Although applying dual 
zone mixing model as well as percolation theory to predict oil recovery are obvious as disclosed 
in the prior art of record, this independent claim identifies the distinct feature of "(c) constructing 
a model comprising functions representative of mobility of each phase in each region using 
principles of percolation theory to provide fine-grid adverse mobility displacement behavior 
through functional dependencies, functions representative of phase behavior within each region, 
and functions representative of rate of mass transfer of each component between the regions" as 
described at page 15, which has not been uncovered in a single teaching, nor would a 
modification of prior art references be obvious to one of ordinary skill in the art to yield these 
limitations in the context of the claim. Claim 14 is deemed allowable. 

Dependent claim 15 is allowable as it depends on the allowed independent claim 14. 
2-4. Independent claim 16 is directed at a computer-implemented system for determining 
characteristics of a multi-component, hydrocarbon-bearing formation. Although applying dual 
zone mixing model as well as percolation theory to predict oil recovery are obvious as disclosed 
in the prior art of record, this independent claim identifies the distinct feature of "mobility of 
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fluids in each region being determined based on principles of percolation theory to provide fine- 
grid adverse displacement behavior through functional dependencies" as described at page 15, 
which has not been uncovered in a single teaching, nor would a modification of prior art 
references be obvious to one of ordinary skill in the art to yield these limitations in the context of 
the claim. Claim 16 is deemed allowable. 

Dependent claim 17 is allowable as it depends on the allowed independent claim 16. 
2-5. Independent claim 18 is directed at a method of simulating at least one component of a 
multicomponent fluid system in a hydrocarbon-bearing formation by means of a simulator on a 
computer. Although applying dual zone mixing model as well as percolation theory to predict 
oil recovery are obvious as disclosed in the prior art of record, this independent claim identifies 
the distinct feature of "mobility of fluids in each region being determined based on principles of 
percolation theory to provide fine-grid adverse mobility displacement behavior through 
functional dependencies" as described at page 15, which has not been uncovered in a single 
teaching, nor would a modification of prior art references be obvious to one of ordinary skill in 
the art to yield these limitations in the context of the claim. Claim 18 is deemed allowable. 
3. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Application/Control Number: 09/675,908 
Art Unit: 2128 



Page 5 



Conclusion 



4. 



Any inquiry concerning this communication or earlier communications from the 



Examiner should be directed to Herng-der Day whose telephone number is (571) 272-3777. The 
Examiner can normally be reached on 9:00 - 17:30. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2 1 00 Group receptionist: (571) 272-2 1 00. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Jean R. Homere can be reached on (571) 272-3780. The fax phone numbers for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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